Recent developments both in measurement techniques and reconstruction algorithms have shown the possibility of quasi-real time microwave tomography. These technical developments always require more sophisticated experimental arrangements in order to reduce the microwave circuits complexity, decrease the measurement time, and improve the resolution. This paper deals with the use of crossed linear arrays convenient for tomography by transmission. Numerical simulations and initial experimental results show the relative advantages of such arrangements as compared to the more classical two-dimensional arrays.
INTRODUCTION
Like X rays and ultrasonic waves, microwaves may be used for biomedical imagery and tomography Jacobi, 1979, 1980] . Operating frequencies of the order of a few gigahertz result from a compromise between resolution and attenuation. At such frequencies, quasi-real time computerized tomography of the human body should be achieved by using low-cost equipment.
Experiments have been conducted at 3 GHz on isolated animal organs and have confirmed that resolutions of the order of 6 mm can be reached in highwater-content media [Bolorney et al., 1982; Peronnet et al., 1983 ]. The imaging technique described in the above-mentioned papers was a tomographic process using a two-dimensional apertures arrangement. It appears then that it would be interesting to evaluate the characteristics of a more simple arrangement consisting of a crossed linear array setup which could be used for the same imaging purpose.
Linear crossed arrays such as Mills cross or quad array have already been used for radio detection or imaging purposes and acoustic holography [Bennett et al., 1979; Milder and Wells, 1970; Slattery, 1966] .
One advantage of this kind of system is the reduced number of required microwave elements. This Copyright 1984 by the American Geophysical Union.
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The first part of this paper is devoted to a short description of the principles of microwave imaging by means of two-dimensional arrays. In a similar way, a description of the principles of microwave imaging by means of crossed linear arrays is given. The two methods are then compared in terms of resolution, and results from a first application of linear arrays are shown. Equation (9) has to be compared with equation (2). They both are relevant to a tomographic process because they allow one to obtain images, expressed in terms of distribution of equivalent current density calculated for slices in any direction into the tested object.
It can be shown that an operator similar to S that is able to transform a divergent cylindrical wave into a convergent one is proportional to C• such that
As with the classical two-dimensional imaging process, the reconstructed current density can be expressed as the convolution product of an impulse response P2 by the exact current density at point M: tennas in one of the capacitive electrodes that will act as the emitting linear array and to insert slots loaded by diodes in the other one that will act as the receiving linear array. By using the imaging process described by (9), it is then possible to evaluate the impulse response of such a system. The result is given in Figure 7 for the same configuration as for Figures 3 and 4 in the case of 10 cm x 10 cm electrodes.
CONCLUSION
It has been shown that crossed linear arrays must be used for imaging purposes in biological media. The resolutions of such systems have been compared with the classical two-dimensional imaging system; they are quite similar in both cases. But the simplicity of the required circuit makes this kind of imaging easier than with a two-dimensional arrangement. Its application to the remote temperature sensing during a hyperthermia process has then been considered. For typical capacitive electrodes, one should expect a spatial resolution of approximately 1 cm and a temperature resolution of about 1ø.
